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(54) A temperature indicating paint 

(57) An irreversible temperature indicating paint 
comprises 25wt% to 50wt% cobalt silicate, 0wt% to 
20wt% alumino silicate, 0.5wt% to 5wt% toluidine red, 
25wt% to 40wt% acrylic resin and 1 0wt% to 20wt% sil- 
icone resin excluding solvent. The solvent composes a 
mixture of 80% 1 -methoxy-2-propanol and 20% dipro- 
pylene glycol monomethyl ether. The irreversible tem- 
perature indicating paint has at least f ive colour changes 
inthe temperature range 1050°Cto 1 350°C. A particular 



(72) Inventors: 

• Hodgkinson, Elaine Christine 

Derby, DE21 2JW (GB) 
. Watson, Hugh Michael Lawrence 
Derby, DE22 3LS (GB) 

(74) Representative: Gunn, Michael Alan 
Rolls-Royce pic 
P.O. Box 31 
Derby DE24 8BJ (GB) 



irreversible temperature indicating paint comprises 
33.8wt% cobalt silicate, 1 6.9wt% alumino silicate. 2wt% 
toluidine red. 30.8wt% acrylic resin and 16.5wt% sili- 
cone resin excluding solvent. The irreversible tempera- 
ture indicating paint is used to determine the tempera- 
tures to which various parts of turbine blades, turbine 
vanes or other components are subjected in operation 
of the gas turbine engine. 
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Description 



[0001] The present invention relates to an irreversible 
temperature indicating paint. 

r00021 irreversible temperature .nd.cat.ng paint 
Changes colour at one or more known temperatures^ 
These colour changes of the temperature .nd.cat.ng 

a component or components have been subjected. Jhe 
Snal colour of the irreversible temperature indicating 
pamtte dependent on both the temperature rt .s subject- 
ed to and the time period over which it is held at a raised 
temperature. The irreversible temperature md.cat.ng 
paTntTapplied to a component in a test s.tuation and 
subsequently analysed to determine the temperatures 
to which different regions of the cornpo^r^hed 
Hnrina the test Irreversible temperature indicating paint 
Sroducea temperature profile over th, . whole sur- 
face of a component rather than d.screte po.nts. .f for 

applied to components, for example turb.ne blades tur- 
bine vanes and combustors, of gas turbine eng.nes and 
Jne gas turbine engine is run at the gas turb,ne eng.nes 
normal operating conditions. 

rooM] One known temperature indicat.ng paint de- 
Icribed in our UK patent GB1103059 comprises pr.nci- 
pa ly lead chromate. magnesium carbonate and s*ca 
fo005] Another known temperature .nd.cat.ng pa.nt 
described in our UK patent GB2204874 compnses one 
or moreof silver, gold, platinum, paHadium copper- - 
el, chromium, titanium and silicon d.spersed m 10 to 
70wt% solvent and resin. 

[00O6] Currently used temperature .nd.catmg paint do 
not provide colour changes at sufficently h.gh temper- 

roS Accordinglythepresentinventionseekstopro- 
E novel irreversible temperature 
u u hQ = a niuralitv of colour changes in the tempera- 

rreve sible temperature indicating pa.nt compns.ng co- 
Sfale, alumino silicate, toluidine red, binder and a 

[ottST Preferably the binder comprises acrylic resin 
irreversible temperature indicat- 
1 tVomnrises 25wt% to 50wt% cobalt s.licate, 

silicate, 0.5wt% to 5^ 
dme red. 25wt% to 40wt% acrylic res.n and 10wt% to 
?owt% silicone resin excluding solvent. 

dme red, 30wt% to 35wt% acrylic res.n and 15wt/o to 
20wt% silicone resin excluding solvent. 
lO^S More preferably the irreversible temperature 



indicating paint comprises 32.5wt% to 45wt% ^cobatt s I- 
"ate 5wt% to 17.5wt% alumino silicate. 0.5wt% to 
3wt%toluidine red, 30wt% to 32.5wt% acrylic res.n and 
15wt% to 17.5wt% silicone resin excluding solvent, 
s r0013l The irreversible temperature indicating pa.nt 
may comprise 33.8wt% cobalt silicate, 16.9wt% alum.no 
silicate, 2.0wt% toluidine red, 30.8wt% acrylic res.n and 
1 6 5wt% silicone resin excluding solvent. 
r0014l The irreversible temperature indicating paint 
,o may comprise 44.7wt% cobalt silicate. 6.4wt% alumino 
silicate. 07wt% toluidine red, 32.2wt% acrylic res.n and 
1 6 Owt% silicone res.n excluding solvent. 
r001 51 Preferably the solvent comprises a mixture ot 
propylene gfyco. ethers. Preferably the solvent compns- 
,5 es a mixture of 80% 1 -methoxy-2-propanol and 20 A, 
dipropylene glycol monomethyl ether. 
[0016] The present invention will be more fully de- 
scribed by way of example. 

r0017l An irreversible temperature indicating pa.nt ac- 
20 cordingto the present invention 

changes in the temperature range 1050'C tc ,1350 C 
when run at maximum operating conditions of a gas tur- 
bine engine, or other engine, for 3 minutes. 
r0018l The irreversible temperature indicat.ng pa.nt 
25 comprises cobalt silicate, alumino silicate, toluidine red 
a bTnder and a solvent. The binder preferably compnses 
acrylic resin and silicone resin. 

TO0191 The irreversible temperature indicat.ng paint 
broadly comprises 20wt% to 35wt% cobalt silicate, 
so So 20w£/ o alumino silicate, 0.5wr% to 3w^o.u, 
dine red, 20wt% to 25 wt% acrylic res.n and 10wt% to 
1 5wt% silicone resin excluding solvent. 
r0020] The solvent preferably comprises a m.xture of 
propylene glycol ethers. Preferably the solvent compns- 
35 es a mixture of 80% 1 -methoxy-2-propanol and 20/. 
dipropylene glycol monomethyl ether. The amount of 
solvent used depends upon the particular method of ap- 

£021]^ particular irreversible temperature indicating 
40 paint comprises 33.8wt% cobalt silicate (C0 2 S.O 4 ), 
?6 9wS aiumino silicate (A. 2 0 3 .2Si0 2 ), 2.0wt% toluid- 
ine red, 30.8wt% acrylic resin and 16.5wt% silicone res- 
in excludinq solvent. 

0022] If this paint is run for 3 minutes at maximum 
45 ooerating temperature of the gas turbine engine there 
Te t colour changes. The paint is light pink in colour 
below 1100-C, changesto 'HjMbh- -t 110«ra*«5« 
to blue at 1180-C, changes to midnight blue at 1230 C 
changes to matt black at 1 250»C, changes to matt black 
50 g£e at 1270=C and changes to dark blue glaze at 
1290°C 

[0 023] ' A further irreversible temperature indicating 
paint comprises 44.7wt% cobalt silicate <&f?>A 
tSl* alumino silicate (A. 2 0 3 .2Si0 2 ), 0.7wt% tolu.d.ne 
55 red. 32.2wt% acrylic resin and 16.0wt% silicone res.n 

PrVrpaint is run for 3 minutes at maximum 
operating temperature of the gas turbine engine the are 
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six colour changes. The paint is pink in colour below 
1180*C changes to light blue at 1180"C, changes to 
blue at 1230°C, changes to midnight dark mauve at 
1270°C changes to matt black at 1310°C 5 changes to 
matt black glaze at 1320°C and changes to full black 
glaze at 1330°C. 

[0025] The irreversible temperature indicating paint is 
applied to turbine blades or turbine vanes or other com- 
ponents of gas turbine engines. The irreversible temper- 
ature indicating paint is used to determine the temper- 
atures to which various parts of the turbine blade, tur- 
bine vane or other component are subjected in opera- 
tion of the gas turbine engine. 

[0026] The irreversible temperature indicating paint 
may be used on components in other engines or other 
machines or other apparatus to determine the temper- 
ature to which various parts of the component are sub- 
jected in operation. 

[0027] The advantage of the irreversible temperature 
indicating paint of the present invention is that it has tem- 
perature indicating colour change points at higher tem- 
peratures. This allows higher temperatures to be indi- 
cated. 
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An irreversible temperature indicating paint as 
claimed in any of claims 1 to 5 comprising 33.8wt% 
cobalt silicate ! 16.9wt% alumino silicate, 2.0wt% 
toluidine red, 30.8wt% acrylic resin and 1 6.5wt% sil- 
icone resin excluding solvent. 

7. An irreversible temperature indicating paint as 
claimed in any of claims 1 to 5 comprising 44.7wt% 
cobalt silicate, 6.4wt% alumino silicate, 0.7wt% 
toluidine red, 32.2wt% acrylic resin and 1 6.0wt% sil- 
icone resin excluding solvent. 

8. An irreversible temperature indicating paint as 
claimed in any of claims 1 to 7 wherein the solvent 
comprises a mixture of propylene glycol ethers. 

9. An irreversible temperature indicating paint as 
claimed in claim 8 wherein the solvent comprises 
mixture of 80% 1-methoxy-2-propanol and 20% 
dipropylene glycol monomethyl ether. 
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1 An irreversible temperature indicating paint com- 
prising a binder and a solvent, characterised in 
that the irreversible temperature indication paint 
comprises cobalt silicate, alumino silicate and tolu- 
idine red. 

2 An irreversible temperature indicating paint as 
claimed in claim 1 wherein the binder comprises 
acrylic resin and silicone resin. 

3 An irreversible temperature indicating paint as 
claimed in claim 1 or claim 2 comprising 25wt% to 
50wt% cobalt silicate, 0wt% to 25wt% alumino sili- 
cate 0 5wt% to 5wt% toluidine red, 25wt% to 
40wt% acrylic resin and 10wt% to 20wt% silicone 
resin excluding solvent. 

4 An irreversible temperature indicating paint as 
claimed in claim 3 comprising 30wt% to 50wt% co- 
balt silicate, 0wt% to 20wt% alumino silicate, 
0 5wt% to 4wt% toluidine red, 30wt% to 35wt% 
acrylic resin and 15wt% to 20wt% silicone resin ex- 
cluding solvent. 

5 An irreversible temperature indicating paint as 
claimed in claim 4 comprising 32.5wt% to 45wt% 
cobalt silicate, 5wt% to 17.5wt% alumino silicate, 
0 5wt% to 3wt% toluidine red, 30wt% to 32.5wt% 
acrylic resin and 15wt% to 17.5wt% silicone resin 
excluding solvent. 
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